Microtubule-associated protein 2 and the organization of cellular microtubules.
Microtubule-associated proteins (MAPs) are prominent components of the neuronal cytoskeleton that can promote microtubule formation and whose expression is under strong developmental regulation. They are thought to be involved in organizing the structure of microtubule fascicles in axons and dendrites, although whether they form active cross-links between microtubules or serve as strut-like spacer elements has yet to be resolved. In the experiments reported here we explored their influence on microtubules by expressing them in non-neuronal cells using DNA transfection techniques. We confirm earlier reports that microtubule-associated proteins of the MAP2/tau class can induce bundling of microtubules. In addition we find that MAP2 causes the rearrangement of microtubules in the cytoplasm in a manner that is dependent on the length of the microtubule bundles. Short bundles are straight and run across the cytoplasm whereas long bundles form a marginal band-like array at the periphery. We suggest that the latter arrangement is produced when microtubule bundles that are too long to fit inside the diameter of the cell bend under the restraining influence of the cortical cytoskeleton. In confirmation of this, we show that when the cortical actin network is depolymerized by cytochalasin B the MAP2-containing microtubule bundles push out cylindrical extensions from the cell surface. These results suggest that the induction of stiff microtubules bundles by MAP2, coupled with a breach in the cortical actin network, can confer two of the properties characteristic of neuronal processes; their cylindrical form and the presence of fasciculated microtubules.